The objective of this study was to determine the true ileal calcium (Ca) digestibility in meat and bone meal (MBM) for broiler chickens using direct method . Four MBM samples (coded as MBM-1, MBM-2, MBM-3, and MBM-4) were obtained and analyzed for nutrient composition, particle size distribution and bone to soft tissue ratio . The Ca concentrations of MBM-1, MBM-2, MBM-3, and MBM-4 were determined to be 71, 118, 114, and 81 g/kg, respectively . The corresponding geometric mean particle diameters and bone to soft tissue ratios were 0 .866, 0 .622, 0 .875 and 0 .781 mm, and 1:1 .49, 1:0 .98, 1:0 .92 and 1:1 .35, respectively . Five experimental diets, including a Ca and phosphorusfree diet and 4 diets with similar Ca concentration (8 .3 g/kg) from each MBM sample, were developed . Meat and bone meal was the sole source of Ca in the diets . Titanium dioxide (3 g/kg) was incorporated in all diets as an indigestible marker . Each experimental diet was then randomly allotted to 6 replicate cages (8 birds per cage) and offered from d 20 to 23 post-hatch . Apparent ileal Ca digestibility was calculated by the indicator method and corrected for ileal endogenous Ca losses to determine the true ileal Ca digestibility . Ileal endogenous Ca losses were determined to be 88 mg/kg dry matter intake. True ileal Ca digestibility coefficients of MBM-1, MBM-2, MBM-3, and MBM-4 were determined to be 0 .560, 0 .488, 0 .517, and 0 .413, respectively . True Ca digestibility of MBM-1 was significantly higher (P < 0 .05) than MBM-2 and MBM-4 but similar (P > 0 .05) to MBM-3 . True Ca digestibility of MBM-2 was similar (P > 0.05) to MBM-3 and MBM-4, while of MBM-3 was significantly higher (P < 0 .05) than MBM-4 . These results demonstrate that Ca in MBM is not highly available as it often assumed . The variability in true Ca digestibility of MBM samples could not be attributed to Ca content, percentage bones or particle size . This study was conducted to ascertain the relative bioavailability of a zinc (Zn) butyric acid complex relative to zinc sulfate using tibia zinc as the response criteria . The effect of the complex on growth and bone deposition was determined in Cobb 500 broiler chicks that were fed a semi-purified diet containing soy protein concentrate, dextrose, and corn starch (24 mg/kg of background Zn) . Eleven replicate groups of 8 chicks were permitted access to the experimental diets from 0 through 21 d of age in a battery trial . The control diet was supplemented with zinc butyric acid complex or zinc sulfate at 4, 8, 12, or 16 mg/kg . Parameters evaluated were feed consumption, body weight, mortalitycorrected feed conversion ratio and tibia zinc concentration . The data were analyzed via ANOVA using the GLM procedures in SPSS and with the linear regression functions of JMP . With the increasing Zn doses in the supplemented diets, linear increases in feed consumption and body weight were observed although no consistent dose-dependent improvements were observed in the mortality corrected feed conversion ratio . Using zinc deposition in bone as the response measurement, consistent dose-dependent increases were observed in tibia zinc concentration for both diets . From the tibia zinc slope-ratio calculation, it was determined the zinc ion in the zinc butyric acid complex (slope = 12 .6 ± 0 .6, R 2 = 0 .90) was 33 ± 9% more bioavailable than the zinc ion in zinc sulfate (slope = 9 .4 ± 0 .7, R 2 = 0 .77) .
464P Bioavailability of a zinc butyric acid complex in a broiler
This study was conducted to ascertain the relative bioavailability of a zinc (Zn) butyric acid complex relative to zinc sulfate using tibia zinc as the response criteria . The effect of the complex on growth and bone deposition was determined in Cobb 500 broiler chicks that were fed a semi-purified diet containing soy protein concentrate, dextrose, and corn starch (24 mg/kg of background Zn) . Eleven replicate groups of 8 chicks were permitted access to the experimental diets from 0 through 21 d of age in a battery trial . The control diet was supplemented with zinc butyric acid complex or zinc sulfate at 4, 8, 12, or 16 mg/kg . Parameters evaluated were feed consumption, body weight, mortalitycorrected feed conversion ratio and tibia zinc concentration . The data were analyzed via ANOVA using the GLM procedures in SPSS and with the linear regression functions of JMP . With the increasing Zn doses in the supplemented diets, linear increases in feed consumption and body weight were observed although no consistent dose-dependent improvements were observed in the mortality corrected feed conversion ratio . Using zinc deposition in bone as the response measurement, consistent dose-dependent increases were observed in tibia zinc concentration for both diets . From the tibia zinc slope-ratio calculation, it was determined the zinc ion in the zinc butyric acid complex (slope = 12 .6 ± 0 .6, R 2 = 0 .90) was 33 ± 9% more bioavailable than the zinc ion in zinc sulfate (slope = 9 .4 ± 0 .7, R 2 = 0 .77) . The purpose of this study was to evaluate the use of organic minerals as copper (Cu), iron (Fe), manganese (Mn), selenium (Se), and zinc (Zn) in the diet on performance and carcass yield of broilers raised in the winter season (June to August), with environmental temperature average of 17 .26°C, and air relative humidity of 78 .32% . 1,080 Cobb-500 male chicks were used in a completely randomized design with 6 treatments and 6 replicates of 30 birds each from 1 to 42 d of age . The treatments were: (CON INORG) control with inorganic minerals Cu, Fe, Mn, Se, and Zn, according to Rostagno et al . (2011) ; (ORG MIN) organic minerals; (RED 1/3) reduction of 1/3 from T2; (RED 2/3) reduction of 2/3 from T2; (INCR 1/3) increase of 1/3 from T2; and (INCR 2/3) increase of 2/3 from T2 . Performance characteristics evaluated were feed intake (FI), weight gain (WG), body weight (BW), feed conversion (FC) and productive efficiency index (PEI). At 42 d, 20% of the flock were selected for evaluation of carcass yield and commercial cuts: wing, breast, thigh and drumstick . The excretion was measured by total collection during the period from 33 to 36 d of age . Data were analyzed by ANOVA, using the PROC GLM by SAS . The comparison among organic treatments was done by regression and between the sources of minerals (organic and inorganic) made by contrast . There were no statistical differences (P > 0 .05) among the treatments for performance and carcass characteristics . Regarding excretion characteristics, only the Fe decreased by 13 .5% in organic form, and for other minerals, inorganic source showed lower excretion values, unexpectedly. There was a significant difference (P < 0 .05) for Se and Zn, in which the excretion was linearly positive with increasing inclusion of organic minerals . In conclusion, the sources of minerals (organic and inorganic) and levels of organic trace minerals showed similar effects on performance and carcass yield . Unexpectedly, not all organic minerals effectively cooperate in reducing the excretion, at least in this study .
Key Words: bird, feed intake, microelement, mineral availability, nutrition 466P Influence of dietary CP and P levels on ileal digestion and total-tract retention of P in broiler chickens. Pengcheng Xue*, Kolapo Ajuwon, and Olayiwola Adeola, Departments of Animal Sciences, Purdue University, West Lafayette, IN.
A study was conducted to investigate the effect of dietary CP and P levels on ileal and total-tract phosphorus (P) absorption in broiler chickens . A total of 384 male broiler chickens (14-d old) were used in a randomized complete block design comprising of 8 treatments in 6 replicates and a 7-d experimental period . All dietary treatments were formulated on corn-soybean meal based diets in a 2 × 4 factorial arrangement with 2 CP levels (10 .7 or 21 .5%) and 4 apparent total-tract digestible P (ATTDP) levels (0 .18, 0 .32, 0 .45, or 0 .59%) . Soybean meal and mono-calcium phosphate were used to adjust the CP and ATTDP levels, respectively . Limestone was included in diets to maintain the Ca: ATTDP ratio across treatments . Excreta samples were collected on d 5 and d 6 . At the end of experiment, BW was recorded and digesta samples from the distal 2-third of the ileum was collected . Ileal digesta samples were lyophilized and analyzed to calculate ileal P digestibility . Data were analyzed by using PROC MIXED procedure of SAS (9 .3) and contrasts were conducted to test the linear and quadratic effects of increasing levels of P within each CP level . Results showed low dietary CP decreased (P < 0 .01) growth performance, ileal digestion and total-tract retention of P, compared with high dietary CP . Ileal digestion and total-tract retention of P (g/kg of DMI) increased linearly (P < 0 .01) with increasing ATTDP levels regardless of dietary CP level . However, there was a trend for quadratic response (P = 0 .06) of total-tract P retention to the ATTDP levels in the high CP level . In conclusion, this research suggests that P digestion and retention could be limited by protein deficiency and thus, dietary CP level could affect P absorption . Fertile eggs with increased mineral content can have increased hatchability and embryo development . Thus, the aim of this research was to evaluate the effect of feeding different zinc (Zn) levels on the content of Zn and other minerals in eggs . A total of 64 (48 week of age) commercial hens (Hy-Line W-36) were allotted to 1 of 4 treatment diets on d 0 of the experiment . There were 4 replicates with 4 hens per pen . The dietary treatments were (1) C-SBM with no ZnSO 4 added (25 mg/kg total Zn), (2) C-SBM with 75 mg/kg Zn (ZnSO 4 ), (3) C-SBM with 125 mg/kg Zn (ZnSO 4 ), and (4) C-SBM with 175 mg/kg Zn (ZnSO 4 ) . On d 26, 27, and 28, the eggs were collected by pen and weighed to determine egg mass. At the end of the trial (d 30), eggs were collected, classified for size, and 3 large eggs per pen were selected for further analysis . Egg specific gravity and albumen height were determined. From those eggs, one egg (yolk and albumen) was stored . The other 2 eggs were separated and albumen and yolk were stored separately . Albumen and yolk mass were determined . For mineral and Zn content, the eggs were thawed and mixed . Then, 0 .5 g was acid digested . The solution from the digestion was diluted with deionized water for further analysis using ICP 1 method . Throughout the trial, there was no effect (P > 0 .05) of dietary treatment on specific gravity, albumen height and weight, or yolk weight. Egg weight was linearly increased by increased dietary Zn (P < 0 .05) . Yolk Zn, iron (Fe), and copper (Cu) were affected by dietary treatment (P < 0 .05) . Yolk Zn content was quadratically increased by increased dietary Zn (P < 0 .05), but the Zn content in white and whole egg was not affected (P > 0 .05) . Yolk Fe and calcium (Ca) content were quadratically increased with increasing levels of dietary Zn (P < 0 .05) . Yolk Cu and boron (Bo) content were linearly decreased with increasing levels of dietary Zn (P < 0 .05) . The results indicate that feeding hens more than 150 ppm dietary Zn reduced egg production and egg mass . Zinc content in the egg yolk was increased 23% with 150 ppm added dietary Zn .
Key Words: zinc, egg quality, egg production, minerals, layers 468P The antimicrobial action of copper in chicken intestines. Fatemeh Alemi* 1 , Vanessa J . Iseri 1,2 , and Kirk C . Copper has antimicrobial properties and it is commonly fed at high levels to improve health and growth . A greater understanding of its effect on pathogenic intestinal microflora is needed. This study examined the effect of copper source on: In vitro minimal inhibitory concentration (MIC), and the in vivo antimicrobial activity of intestinal contents against for E. coli, Clostridia perfringens, Eimeria maxima, Salmonella gallinarum, and Salmonella enteritidis were examined . For the in vitro experiment, nutrient agar was supplemented with either CuSO 4 pentahydrate or TBCC-a at 0, 10, 25, 50, 75, 100, 150, 200, 400, or 600 ppm, pH adjusted to 6 .8, and poured into Petri plates . The bactericidal effect of the 2 copper sources was determined by MIC . For the in vivo experiment, chicks (4 pens of 3 chicks each) were fed either: o no supplemental copper (basal diet), 150 ppm added CuSO 4 pentahydrate, or 150 ppm added TBCC-a . The basal diet contained 6 .9 ppm copper . After 2 weeks, birds were killed and the contents of the upper ileum were collected using sterile technique . Bacteria number was analyzed by one way ANOVA. There was not a statistically significant effect of adding copper to the basal diet on chick gain, intake or efficiency. There was a trend for an effect on feed efficiency with TBCC-a giving better efficiency than the control (0 copper). In the in vitro experiment, TBCC had a lower MIC than CuSO 4 against E. coli and C. perfringens . The 2 sources were similarly effective against S. gallinarum and S. enteritidis. Neither source decreased the viability of Eimeria . In undiluted ileal contents, TBCC-a decreased E. coli numbers compared with the control and CuSO 4 . All treatments inhibited C. perfringens, but CuSO 4 was less effective than TBCC-a . When ileal contents were diluted 1:2, none of the copper sources decreased the levels of any pathogen below that of the control . There was a trend for 150 ppm TBCC-a to improve the efficiency of feed conversion compared with the control. In conclusion, TBCC had a lower MIC than CuSO 4 against E. coli and C. perfringen. TBCC-a was better at reducing E. coli numbers in ileal contents than CuSO 4 . Experiments were conducted to examine effects of dietary vitamin premix levels on performance of Cherry Valley duck breeders and evaluate the interactions between maternal and progeny vitamin premixes on performance of male and female ducklings. At 38 wk of age, 6 floor pens of 130 female and 20 male duck breeders were fed either maternal Regular or maternal High vitamin premix diet for 16 wk (High vitamin premix had higher levels of all vitamins except K 3 than Regular vitamin premix) . Ducklings hatched from eggs laid at the end of the duck breeder trial were kept separate according to the maternal treatment and fed 2 levels of vitamin premix (progeny Regular and progeny High, High vitamin premix had higher levels of all vitamins than Regular vitamin premix) for 35 d . Data were analyzed by ANOVA using GLM procedures of SPSS 17 .0 . Changes of maternal vitamin premix levels resulted in no differences in laying performance, egg quality, egg yolk antioxidant status, fertility and hatchability of duck breeders . However, BW and tibia strength of 1-d-old ducklings were enhanced by maternal High vitamin premix . Progeny High vitamin premix increased serum calcium, liver antioxidant status and growth performance of ducklings . Male ducklings showed increased performance when compared with females, especially in the starter phase . Interactions between maternal vitamin premix and progeny vitamin premix were found on performance of ducklings; progeny Regular vitamin premix depressed the performance of ducklings from maternal Regular vitamin premix group . While maternal vitamin premix showed stronger effect on growth of male ducklings than females, progeny vitamin premix revealed more effect on 14-d serum calcium of females than males . Our results indicate that proper use of vitamin premix, in both maternal and progeny diets, is necessary to get optimal performance of ducklings .
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